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The South China Sea is the largest marginal sea of China, covered with thick
sedimentary strata rich in organic matter, with high deposition rate, it is a good source
of hydrocarbon generation ability, which has a great resource potential, it is a
precious ocean oil and gas resource of China. As a widely distributed，large reserved
and friendly to the environment resources, gas hydrate has important scientific
significance and social significance. In recent years, scientists getting hydrate samples
by drilling in the northern South China sea, which provides strong support for our
country’s hydrate resources research. This research is based on geochemical analysis
of the samples obtained by basin sediment survey in southwest Taiwan basin of the
South China Sea such as grain size, TOC, pore water, elements and minerals, to study
the variation characteristics and laws of the northern South China Sea continental
slope sediments, and contrast with the characteristics of the sedimentary environment
of nature gas hydrate occurrence zone, to investigate the influence of the sediments
characteristics in studied area on hydrate formation and decomposition. It was
enumerated as below:
Northern margin of the South China Sea has gone through three tectonic
movements in the Early Cretaceous, the late Eocene and the end of the Miocene, its
base structure is complicated. New tectonic is active in the region, faults developed
below the middle Miocene sedimentary cover, some extended from the base to the
seabed, they controlled the formation of steep terrain and it’s conducive to the gas
transport conveyor, but tectonic activity became calm since the late Miocene, which is
conducive to the preservation of gas hydrate deposits. Faults developed while diapir
structure, submarine slump and folds developed, which were conductive to the
formation of gas hydrate accumulation of tectonic environment, it is a ideal place for















Depositional history underlying the northern South China Sea has a significant
stage characteristics: lower Tertiary strata are mainly lakes, shore swamp, shallow
littoral containing thick mudstone and coal strata; upper part of Tertiary strata are
mainly littoral phase, semi-enclosed shallow-marine; Quaternary strata are semi-deep
sea, deep sea phase. Generally, the strata are rich in organic matter, with content of
0.46-1.95%, in coal strata TOC content is as high as 13-44%, they formed multiple
sets of hydrocarbon source rock, constituted the main source rock in potential gas
hydrate zone basin of Cenozoic.
Deposits of the study area was mainly muddy silt, followed by sand clay silt,
sand rate is very low in the whole area, most of them are suspended sediment, and
belong to semi-deep-sea sediments. The main components are silt, followed by clay,
and few sandy content. Size change is relatively stable, indicating that the
hydrodynamic change is weak.
Combined with sediment grain size variation, carbon isotope dating and oxygen
isotope analysis, sea level of the Taixinan seas from 45ka ago can be divided into the
following five stages. 45-30ka, sea level rose in an orbital way, 30-20ka, sediment
grain size is smaller, and relatively stable, warm climate, sea level at a higher level.
20-14ka, grain size increased, sea level dropped, obvious regression. 14-9ka, climate
became warming in the Holocene, sea level rose fast, sediment grain size became
finer. 9ka so far, the sea level lifted slightly, little difference with current level.
In northern South China Sea continental slope, deposition rate of Taixinan basin
is about 0.32m/ka, rich in organic matter, with an average of 0.66%, up to 1.26%,
reached on organic matter requirements to produce methane hydrate. Due to the high
deposition rate, a lower degree of compaction, and the high content of organic matter,
they provide good foundation for the formation of gas hydrates.
According to sulfate content changes and other relevant data, the sulfate methane
interface depth is about 900-940cm, belongs to shallow range. And the entire northern
part of the South China SMI interface in about 10m deep, most SMI of hydrates zone















there are more free form of methane gas at the bottom, indicating a greater likelihood
of occurrence of gas hydrate in this area.
After identification and analysis, the main components are feldspar and clay
minerals and a small amount of heavy minerals and biological debris, mainly
foraminifera species. Among them, the heavy mineral content of about 1.1%, these
include: pyrite, apatite and carbonate authigenic minerals related with hydrate. Pure
aluminum was found in authigenic minerals, in reducing environment
hydrocarbon-rich fluid produced amorphous aluminosilicate alteration, aluminum-rich
organic complexes formed under the action of microorganisms or further reduced,
aluminum-rich organic complex decomposed to form a natural aluminum. This
reaction may be related to intense activity related subsea hydrocarbon gas, and subsea
oil and gas, especially gas hydrate occurrence are closely linked, it implies a greater
likelihood of the presence of gas hydrates at the bottom.
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